The simulation of the flow velocity distribution in microfluidic chip
To study the mechanism of collecting the cell lysates from micro-wells, the flow velocity distribution in the microfluidic was analysed using FEA (Finite Element Analysis) software Comsol Ver. 5.0. The model dimensions were exactly the same with the real chip. The height of microfluidic channel was 30 µm, the side length of upper micro-well was 25 µm and the depth of upper micro-well was 30 µm. The width and depth of the through-hole were 8 and 170 µm, respectively. The flow velocity at the input was set to 15 µL min -1 . The simulation results suggest that no cross-contamination occurred between wells.
Fig. S2 Twin cells in one well
While the side-length of square micro-well is larger than 30 μm, one micro-well is tend to be occupied by two or more cells which is unacceptable for precise single cell fluorescent identification. Scale bar: 10 μm.
Fig. S3
The assessments of DNA amplification qualities After amplifying cell lysates retrieved from separate cell lysate collecting chambers by MDA (Multiple Displacement Amplification). The amplification products were thoroughly examined to ensure optimum sequencing results. Theoretically, MDA amplifies the whole genome. We employed Qubit 3.0 fluorescence ration instrument (Thermo, USA) and Agilent 2100 bio-analyzer (Agilent, USA) to analysis the MDA products and DNA fragments length. For 4 different amplified samples, the DNA concentrations were 192, 181, 220, and 216 ng μL -1 , respectively. The total DNA mass in 4 samples were 9600, 9050, 11,000, and 10,800 ng, respectively. The fragments length main peak values were 9120, 8963, 9055, and 9074 bp, respectively. According to established standards 1 , these parameters could more or less satisfy the requirements for the whole genome sequencing. Hence, the quality of MDA products would perfectly fulfil the demands of secondary amplifying and sequencing multiple specific gene domains. Then the PCR products were sequenced by Sanger's method. All sequencing results of group (b) exhibited a wild type sequence while chip-based method provided correct sequences for all 3 kinds of mutations. It demonstrated that the mutation information from a minority of mutated cells was covered by other un-mutated cells, and chip-based method helped discovering the mutation information from the mutated cells.
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